-25-
-26-
Introduction
As a growing number of developed countries and regions across the world are reporting falling population numbers (Lee & Reher 2011 , MartinezFernandez et al. 2012 , both scholars and public policymakers have become increasingly interested in the issue of population decline over the past decade (Feser & Sweeney 2003 , Stockdale 2006 , Reher 2007 , Haartsen & Venhorst 2010 , Coleman & Rowthorn 2011 , Matanle et al. 2011 , MartinezFernandez et al. 2012 , Bontje & Musterd 2012 , Haartsen & Van Wissen 2012 , Hoekveld 2012 . Regardless of the scale at which population decline is being observed, it is clear that such decreases can happen for a variety of reasons, and can have a wide range of consequences. In order to simplify the discussion of these complex processes, scholars often make a distinction between population decline in urban and in rural areas. In this study, we examine rural population decline.
Population decline is sometimes thought to be a self-reinforcing process (Myrdal 1957 , Friedrichs 1993 ). The belief in the self-reinforcing effect of population decline is based on two assumptions. First, it is assumed that population decline leads to changes within the areas in which the process occurs. Second, it is thought that the changes that take place within these areas will influence moves to and from these places: i.e., that more people will leave, and/or that fewer people will enter. When taken together, these two assumptions suggest that there is a downward spiral of self-reinforcing population decline.
Until now, the self-reinforcing effects of population decline have been analysed at the national or at the regional level (Myrdal 1957 , Richardson 1978 , Friedrichs 1993 , Lehtonen & Tykkläinen 2010 , but not at the local level, which more closely approximates the direct living environment of an individual than the national or regional level. It is reasonable to assume that population decline at the neighbourhood level interacts with other aspects of the neighbourhood, like housing and services. The availability of population register data in the Netherlands now makes it possible for us to analyse whether there is a self-reinforcing effect of population decline at the -27-neighbourhood level. In this article, the Dutch administrative unit of the neighbourhood is used to operationalise the local level.
One way to determine whether a self-reinforcing effect of population decline exists at the neighbourhood level is to test whether a preceding decline in the population of a neighbourhood has influenced subsequent moving behaviour. Thus, in this study, it is analysed to what extent people are more likely to move out of a rural village where the population has been declining, than out of a village where the population has been stable or growing. We have chosen to focus on rural North-Netherlands because in this area the changes in population vary greatly at both the regional and the neighbourhood levels.
An important aspect of rural population decline is selective moving behaviour. In rural regions, talented young adults in particular are more likely than others to move to pursue education and employment opportunities (Zelinsky 1971 , Rees et al. 1997 ). This is of major concern to local policymakers, who may fear that as a result of brain drain certain neighbourhoods will become repositories for low-educated and unemployed people. Over the past few decades a number of scholars have studied the phenomenon of brain drain, but usually in relation to the regional economy of the sending and receiving regions (Mountford 1997 , Beine et al., 2001 , Docquier & Rapoport 2012 . Selective migration has not yet been investigated in the context of neighbourhood-level population decline. Thus, in this research we analysed whether the effect of a preceding decline in the population on moving behaviour varies across different categories of the population.
To analyse how individual out-migration behaviour from rural neighbourhoods in North-Netherlands is affected by a preceding decline in the population at the neighbourhood level, a multinomial logistic regression model is constructed around data from the Dutch population register and other relevant data sources for the year 2006, in which a preceding decline in the population is included as an independent variable. The model is multinomial because a distinction is made in the dependent variable -28-between moves over short, medium, and long distances. This distinction was necessary because moves over short and long distances are different in nature (Biagi 2011) . While the overarching goal of the analysis is to explain the effect of a preceding decline in the population on moving behaviour in general, we pay special attention to the out-migration of categories of people with different educational levels and different occupational statuses.
Population decline at the neighbourhood level
Population decline takes place at multiple spatial-scale levels (Bontje & Musterd 2012) . In Europe, for example, population decline at the national level appears to be more prevalent in eastern Europe (Turok & Mykhnenko 2007) , but it has been occurring at the regional level in many parts of western Europe as well (Martinez-Fernandez et al. 2012) . Urbanisation is often the driving force behind population decline in developed countries.
People leave the countryside and move to urban environments, where they have better job prospects and educational opportunities (Zelinsky 1971 , Rees et al. 1997 . Since these migration flows from rural to urban are, in general, not compensated for by sufficient urban to rural migration, this process often results in shrinking rural regions and expanding urban regions, and it takes place in a context of declining or negative natural increase.
The drivers of this macro-trend of rural population decline do not, however, explain why it is the case that within declining rural regions, population numbers are decreasingly sharply in certain places, while in other places numbers are stabilising or even growing. The heterogeneity of rural population trends cannot be explained by the lure of the city alone, which has the potential to affect all of the people who live in rural areas. Local factors are therefore expected to influence the pattern of winners and losers among the different places in rural areas. While these places can be towns, neighbourhoods, villages, hamlets, sparsely settled agricultural lands, or any other administratively bordered area; in this paper we simply refer to them as "neighbourhoods". Statistics Netherlands also uses this term for the lowest spatial scale level, as it is assumed to capture the local living environment of the people. Research has shown that people in these areas travel an average of 5 km a day to meet with other people (Statistics Netherlands 2013). After combining this information, we identified four levels in the living environment for the purposes of this study: the neighbourhood level (services and social contacts in the immediate vicinity of the residence), the broader living environment (additional services and social contacts), the region (employment and more specialised services), and the national level (special services and contacts).
North-Netherlands
North-Netherlands can be considered the most rural area in the Netherlands, based on both its low population density, as well as on the perceptions of the Dutch people (Haartsen, 2002) . The area, which has traditionally been dominated by agriculture and other forms of primary production, consists of three provinces: Groningen, Friesland, and Drenthe.
The combined population of these provinces in 2006 was around 1.7 million, or about 10% of the total Dutch population. Only six municipalities in the region had more than 50,000 inhabitants (Statistics Netherlands, 2013).
Following Haartsen et al. (2003) , who defined areas with an address density The population of North-Netherlands is still growing, and will continue to expand up to 2028, according to official projections (Statistics Netherlands, 2013) . Within North-Netherlands, however, large differences can be found between regions. For example, North-Drenthe, which is located within an easily commutable distance of the city of Groningen, has been growing since 1996; whereas the more remote Eemsdelta region has been shrinking during this period. In addition to looking at the differences between the regions, it is important that we examine the increasing gaps in population development between the neighbourhoods within the regions. This heterogeneity of population trends can be found at the municipality level, but also at the neighbourhood level. Unlike places that are expanding, remote villages in regions with a declining population face an array of challenges, including increases in the rates of unemployment and poverty, the prevalence of dated and poorly maintained housing stock, and decreases in the availability and quality of public and private services (Steenbekkers & Vermeij, 2013 ).
-32- Nonetheless, it appears that the prevalence of declining neighbourhoods is greater in the more remote regions in the north and the east, and that growing and stable neighbourhoods can be found in the central and more southern parts of the region. Relatively few neighbourhoods are experiencing household decline: only 5% of the people are living in rural neighbourhoods which faced household decline during the period of observation.
Moving behaviour
Within North-Netherlands, the larger urban zone (LUZ) of Groningen can be seen as a good example of an escalator region, as described by Fielding (1992) . Groningen city has approximately 200,000 inhabitants, and Groningen LUZ has slightly more than 340,000 residents (Eurostat, 2013) . This metropolitan area hosts the only university in North-Netherlands, and has the most highly skilled jobs in the area. It therefore attracts young adults from all over North-Netherlands who are hoping to achieve upward social mobility by attending university or gaining work experience. Large shares of these college and university graduates who have started or advanced their career in the city of Groningen then move to the principal economic area in the west of the Netherlands, where they step onto another escalator . This pattern is illustrated by the finding that more than 50% of all of the individuals aged 18 and over who moved to Groningen in 1999-2000 had left the urban zone five years later (Latten et al., 2008) . Groningen LUZ profits from this migration of talented people from other areas in North-Netherlands, as their presence increases Groningen's population and human capital.
-34-Moves which are instigated by the prospect of accumulating human capital are often long-distance moves. Neoclassical economic migration theory postulates that individuals move to places with opportunities which fit their capabilities to the greatest extent possible, and which provide the greatest possible benefits (Sjaastad 1962) . Moves over shorter distances, or residential mobility, are usually undertaken in response to shifts in family composition, as different types of households may need more or less space in various living environments (Rossi 1955 , Mulder 1993 . Because the reasons for moving over short and long distances differ, the effects of neighbourhood population decline are also likely to differ depending on whether the moves are over shorter or longer distances.
Whether people move and how far away they move is largely dependent on personal characteristics. Different categories of people have different needs, and their resources for fulfilling these needs also vary. The individual characteristics which have been shown to affect moving behaviour are sex, age, household position, and educational level. In rural areas, men are less likely to move than women because of their higher degree of involvement in agricultural production (Ní Laoire 2001) . Young people are more likely to move than older people, although a bump in migration among retirees has been observed in some cases (Rogers & Castro 1981 , 1986 . People of foreign descent are more likely to move than natives, although this can depend on the population composition of the neighbourhood. (Van Ham & Feijten, 2008) . A large number of studies have looked at the effect of household position on moving behaviour, and have found a wide variety of effects in different circumstances. In general, single people are more likely to move than families, while families with children are less likely to move than families without children (Rossi 1955) . In addition, highly educated people have been found to be more likely to move than less educated people (Long 1973 , Börsch-Supan 1990 ).
-35-
Population decline as a self-reinforcing process
In order for population change to become self-reinforcing, an intermediating force between the preceding and the subsequent population change is needed. Myrdal (1957) has argued that the economy is an intermediating force. He theorised that an increase in the number of people boosts economic output by spurring consumption, which stimulates production and the demand for labour; and that this higher demand attracts even more people, thereby restarting the process. By contrast, a decrease in the number of people depresses economic output, which leads to a further decline in the population. Agglomeration effects, in which urbanised regions gain and other regions lose population, have been extensively documented in the economic literature (among many, Glaeser et al. 1992 , Feldman 1999 , Puga 2010 ). Matanle & Rausch (2013) further observed that as decreasing levels of social and human capital can lead to a decline in the quality of life, these factors may also contribute to the cumulative self-reinforcing patterns of population decline.
While theories of negative cumulative causation driven by the economy are generally applicable at the regional level, citing this type of cumulative causation seems less useful when the goal is to explain population change at the neighbourhood level in rural North-Netherlands. As people are now commuting to work over longer distances than they were in the past, we can assume that they are becoming less dependent on the employment and the consumption opportunities within their neighbourhood of residence.
Intermediating forces related to the quality of the neighbourhood do, however, seem be involved in the self-reinforcing population decline at the neighbourhood level (Clark et al. 2006 ). There are four phenomena related to the quality of the neighbourhood which may be affected by population decline, and which may therefore add to the self-reinforcing processes of population decline: the availability of local services, the availability and quality of housing, the population structure, and the image of a neighbourhood. This list is certainly not exhaustive, and not all of these issues can be addressed in the current analysis. The purpose of exploring -36-these issues is to provide a basis for testing the hypothesis that a preceding decline in population at the neighbourhood level is a self-reinforcing process.
It is generally assumed that population decline leads to a decrease in the number of potential users of services, which could force these services to close. In turn, a decrease in the availability and accessibility of services could have negative effects on the quality of the neighbourhood, not only because The local housing market is also generally seen as contributing to the selfreinforcing process of population decline, as a decrease in the demand for housing can have an effect on the value, the vacancy rates, and the quality of housing. Population decline has been found to cause a decrease in housing values (Glaeser & Gyourko 2005) . This results in losses for those individuals who invest in a house in a declining neighbourhood, and could provide a reason for people to leave the neighbourhood in order to limit their financial losses. Conversely, a family might be unable to sell their house because they cannot afford to lose money on the transaction, or because no buyer is willing to invest in a house in a declining neighbourhood. Moreover, in response to a loosening of the housing market, housing corporations might -37-refrain from investing in declining neighbourhoods. This could lead to a decrease in the quality of the existing housing stock, creating a discrepancy between the demand for housing and the aspirations of the (future) inhabitants (Kintrea 2007) . Moreover, housing corporations might stop building new housing, which is needed to counter the effect of decreases in household size and to maintain a stable, if not growing, population in the neighbourhood. Long-term housing vacancies could furthermore result in abandoned housing, which again has a negative effect on the quality of the neighbourhood, and increases the probability that people will move out (Clark et al. 2006) .
Population decline as a result of selective moving behaviour can disrupt the neighbourhood population structure in terms of age and human capital. Kearns & Parkes (2003) have found that the age structure of a neighbourhood population may provide an incentive to leave the neighbourhood, but they did not specify which age structures might trigger this effect. Lehtonen & Tykkyläinen (2010) showed that in places where the elderly make up a large proportion of the population, younger people are more likely to leave. More generally, Schelling (1969 Schelling ( , 1971 has argued that there is an interaction between individual characteristics and neighbourhood characteristics, which suggests that certain population structures are more desirable for some people than for others. Van Ham & Feijten (2008) found strong support for this claim by showing that when a large share of the population of a neighbourhood belongs to an ethnic minority, the probability that people who are not part of this group will move increases. They also showed that a similar effect may occur in a neighbourhood with a large share of low-income households, but these results were less conclusive. It therefore appears that individuals have a tendency to live close to their peers. It is thus also very likely that selfreinforcing selective moving behaviour could occur in certain places, with the young and the talented leaving in disproportionate numbers. Moreover, declining levels of human and social capital could reduce the chances of neighbourhood regeneration in rural areas (Stockdale 2006 ).
-38-A final and more latent self-reinforcing effect of local population decline is the reputation of a neighbourhood. This psychological factor could be a driving force in the downward spiral, because it relates to all of the effects mentioned above. Although these effects on services, housing, and population structure do not necessarily occur immediately as the neighbourhood population starts to decline, they may gradually gain momentum if the local population's perception of the neighbourhood starts to deteriorate. Research has shown that neighbourhood reputations can affect moving intentions (Permentier et al. 2009 ). If people generally believe that the population in a particular neighbourhood is declining-regardless of whether this perception is valid-the likelihood that people will move out of the neighbourhood increases. Thus, the reputation of a neighbourhood, while less tangible, could add to the self-reinforcing processes.
Category-specific effects of self-reinforcing population decline at the neighbourhood level
The consequences of a preceding decline in the population are likely to affect moving behaviour differently across the various categories of the population. Some groups of people might be unaffected by the consequences of population decline, while others could face multiple problems simultaneously. We believe that young adults, families with children, the elderly, and the unemployed are among the categories of the population for whom moving behaviour is especially influenced by the effects of a preceding decline in the population.
In the self-reinforcing process of population decline, an essential question is whether people are willing and able to respond to changes in the neighbourhood by moving out. In some instances, however, population decline could have multiple effects, but with an unknown direction on moving behaviour. Different processes occur at the same time, which sometimes makes it difficult to assess beforehand whether population decline will reinforce itself for a specific category. Moreover, as research on the way in which population decline on the neighbourhood level affects moving behaviour is virtually non-existent for different categories of the -39-population, which causes some assumptions to be only more or less plausible. Thus, in the following sections we are unable to produce clear hypotheses of the effects of population decline on the moving behaviour of young adults and unemployed people. For older people and families with children, the effects of population decline on moving behaviour seem to be more unidirectional.
Young adults
Young adults are important to rural neighbourhoods because they are at the beginning of their productive careers. They will start working and investing in their human and social capital, which could contribute to the quality of the neighbourhood going forward. Young adults are more likely to move than any other age group, over both short and long distances (Li et al. 1996) .
They usually leave the parental home in order to live with a partner, gain personal independence, or take advantage of educational or occupational opportunities elsewhere (De Jong Gierveld et al. 1991) . Those young people who leave the parental home to gain personal independence or to live with a partner generally do so over short distances, and often have lower levels of education and qualifications (Stockdale 2002) . By contrast, the young adults who move to take advantage of educational or occupational opportunities often have higher levels of education, and generally move over longer distances.
The effect of population decline on the moving behaviour of young adults depends on the type of housing they are seeking. Since in the Netherlands members of this group typically have fewer financial resources than older adults, they have been found to be the most likely to move into rental accommodations (Mulder & Hooimeijer 2002) . As rental housing is generally less available in rural areas than in urban areas, young adults are more likely to leave rural neighbourhoods and move to more urbanised areas (Clark & Dieleman 1996) . Moreover, housing corporations in the Netherlands have been demolishing or trying to sell out-dated rental accommodations in small and declining villages (PBL 2008 , SEV 2012 . This further decreases opportunities for young adults to find suitable rental housing within -40-declining neighbourhoods. Young adults looking for rental housing nearby are thus expected to be more likely to move out of a neighbourhood with than without a preceding population decline.
For a smaller group of young adults who have the financial resources to move into home-ownership-typically couples who start living together (Mulder & Hooimeijer 2002) -it is unclear how their moving behaviour is affected by neighbourhood population decline. Although they are affluent enough to become home-owners, their financial options may still be limited, which could lead them to look for housing in places where the prices are low. Since population decline is often associated with a decrease in housing prices (Glaeser & Gyourko 2005) , it can be argued that these young adults will be more likely to find housing they can afford in a neighbourhood with preceding population decline. However, young people may be reluctant to invest in a house in a declining neighbourhood if they are concerned that the prices could continue to decrease.
Highly educated young adults are unlikely to favour neighbourhoods where the population is declining. These young adults often have to commute to urban areas, where universities and highly skilled jobs are concentrated.
Because young adults often do not own a car, they tend to be more dependent than older adults on public transportation, which is often not adequate in rural areas (Glendinning et al. 2003) . Moreover, in places where the population is declining, the availability and accessibility of public transportation may further deteriorate, making it increasingly difficult for people living in these areas to reach higher education institutions and workplaces with highly skilled jobs (DETR 2000) . This process could lead to an increase in the probability that highly educated young adults will decide to leave a neighbourhood facing population decline to move to an urban area.
Older people
Population decline and ageing in rural regions are often seen as two sides of the same coin (Lee & Reher 2011) . Young adults are more likely to leave -41-rural regions to pursue educational and occupational opportunities in urban areas, while older people are more likely to be settled, and thus less inclined to move. Age migration schedules occasionally show a retirement bump and a small increase in migration rates at older ages (Rogers & Watkins 1987 , Scholten & Van der Velde 1989 , but the vast majority of older people prefer to age in place (Pope & Kang 2010) . These simultaneous trends of population decline and ageing have been cited as being among the main challenges facing rural regions in a number of countries (Bermingham 2001 , Coulmas 2007 , Reher 2007 .
At the neighbourhood level, however, other forces might be in play which could result in a departure of older people from neighbourhoods facing population decline. Ageing in place has been defined as "individuals growing old in their homes with an emphasis on using environmental modification to compensate for limitations and disabilities" (Alley et al. 2007, p. 2) . Since the neighbourhood is part of the living environment, but is not as easily modified as the residence, older people might decide to move when the available services do not adequately support their needs. Fokkema & Van Wissen (1997) have further shown that older people frequently engage in anticipatory moving behaviour if they believe that their current living situation will become inadequate in the short term. Litwak & Longino (1987) described two types of moves among older people which are relevant to the discussion of neighbourhood population decline: moves motivated by the desire for amenities and comfort, and moves at advanced old age related to the need for institutional care.
A decline in the availability of services and housing for older people in a neighbourhood could constitute a self-reinforcing process in itself. In the Netherlands, retirement homes which provide housing and care for older people are generally located in the vicinity of services like a supermarket, a general practitioner, and a dentist. If the services disappear as a result of population decline, the management of the care institution might decide to relocate, or to merge with another care institution located in a neighbourhood that offers these services. Similarly, housing corporations -42-might choose to invest in housing for older people only in those neighbourhoods that have a stable level of services. Because the decline in services is accompanied by a decline in suitable housing, it is expected that older people will be more likely to leave neighbourhoods with declining populations than those with stable populations.
Families with children
The survival of primary schools and other child-related services is dependent on a steady inflow of children. This makes families with children an interesting category to study in greater detail. Moreover, children who grow up in rural neighbourhoods can develop strong ties to their neighbourhood, making them more likely to stay in the neighbourhood after they have grown up. Moves made by families with children are often related to family expansion, and therefore usually take place over short distances (Rossi 1955) .
As families with children are deciding where to move, they are likely to favour neighbourhoods which provide benefits that make it easier to raise children. The availability and accessibility of child-related services could thus be a consideration in choosing the neighbourhood of residence. The closure of a primary school could, for example, decrease the quality of the neighbourhood from the perspective of families with children, and increase the probability that these families will leave the neighbourhood.
Furthermore, an initial decline in the number of families with children might reinforce itself, because people like to live close to their peers (Schelling 1969 , Van Ham & Feijten 2008 . Parents often consider it important that their children have contact with other children with whom they can play and form friendships. A declining number of families with children in the neighbourhood could therefore be a good reason for the remaining families with children to move to a neighbourhood with a stable or increasing share of families with children. It is therefore expected that families with children will have a higher probability of moving out of declining neighbourhoods than out of non-declining neighbourhoods.
-43-
The unemployed
Depending on its duration, unemployment can result in an increase or a decrease in an individual's propensity to move. According to economic theory, unemployed people will move more frequently than those who are employed, because unemployed people will relocate in order to find a job, or they will make a prospective move to a place with more employment opportunities (Van Dijk et al. 1989 , Pissarides & Wadsworth 1989 , Herzog et al. 1993 . Because people are generally willing and able to commute to a new job if it is not too far away from their current home, a move undertaken after accepting a new job is likely to be over a long distance. In the Netherlands, the majority of moves for employment reasons are over 35km or more (Goetgeluk 1997) . However, the long-term unemployed are less likely to move than the short-term unemployed (Herzog et al. 1993 Living in a declining neighbourhood is expected to have an effect on the likelihood that a person will leave the neighbourhood to move to a distant location for employment reasons. However, the direction of such an effect is uncertain. An upward effect may result from the limited accessibility of the majority of declining neighbourhoods, which makes it more difficult to commute to a new job, and thus increases the need to relocate. By contrast, a downward effect may apply to homeowners in declining neighbourhoods, who could find it difficult to sell their homes for two reasons. First, the number of potential buyers is expected to be lower for such homes, as the return on the investment is uncertain for newcomers. Second, it could be difficult for existing homeowners in declining neighbourhoods to sell their home because a decrease in the value of the property as a result of population decline would leave them in debt.
-44-The expected size and direction of the effect of living in a neighbourhood with a declining population on the moving behaviour of long-term unemployed people, who are more likely to have limited resources than short-term unemployed people, is also uncertain. On the one hand, population decline can result in more housing vacancies at lower housing prices, which could increase the probability that the long-term unemployed will stay or move within the neighbourhood. On the other hand, in the context of a region with neighbourhoods with and without a decline in the population, housing corporations could decide to focus on the neighbourhoods without declining populations, where they can get a greater return on investment. This could result in the demolition of or the failure to continue to maintain social housing in declining neighbourhoods. This in turn reduces the availability of suitable housing for long-term unemployed people in declining neighbourhoods, and therefore increases the probability that they will move out. Furthermore, a decrease in the availability of services increases the distance that people have to travel in order to meet their daily needs. Because the long-term unemployed are less likely than their employed counterparts to own a car, many of them may find travelling these distances too expensive, which could further increase the probability that they will move to a neighbourhood with a stable or increasing level of services.
The effect of living in a neighbourhood with a declining population on the moving behaviour of unemployed people is thus not easy to predict. The relationship between housing and the resources of unemployed people is an important factor, but the effects may vary depending on the individual motivations for a relocation decision. Moreover, within a neighbourhood upward and downward effects can be at work at the same time.
The impact of population decline
To assess the impact of neighbourhood population decline on moving behaviour, it is important that both the impact on the propensity to move and the impact on the numbers of people moving are taken into account. It is -45-expected that the impact on the propensity to move is strongest for older people, because they are generally less self-reliant. Their need for suitable services and housing could force them to relocate to places where these services and types of housing are available. Numerically, the impact of neighbourhood population decline on moving behaviour is expected to be strongest among young adults, because young adults are more likely to be mobile than people in other population categories. A small effect of neighbourhood population decline on the moving behaviour of young adults can therefore lead to more people moving than a large effect would have on the moving behaviour of, for example, older people, who are not as likely to move in the first place.
Data and methods
To test the hypotheses, we used data from the Dutch population register, the socio-economic category register, the labour force survey, and neighbourhood statistics provided by Statistics Netherlands. A further selection of these data was made on the basis of the degree of urbanisation of the neighbourhood, and on the availability of data on educational level in the labour force survey. For older people the data on educational level in the labour force survey was obtained from a questionnaire. For younger people, the information was taken from education registers. This led to an overrepresentation of young people in the survey, and reduced the sample size.
-46-Neighbourhoods were selected in the sample only if they were rural and were located in the NUTS-1 region of North-Netherlands. The degree of urbanisation of a neighbourhood was defined by its address density. We considered neighbourhoods with fewer than 1,000 addresses per square kilometre to be rural, because they are generally perceived as being rural by the Dutch people (Haartsen et al. 2003) . Rural neighbourhoods were excluded from the sample if they hosted a centre for asylum seekers during the period of observation, because the opening or closing of such a centre could cause a sudden increase or decrease in the population of a neighbourhood, and an inflation of the migration data. The neighbourhoods themselves are "administrative areas dominated by a homogenous socioeconomic structure or planning" (Statistics Netherlands 2013). While all of these neighbourhoods belonged to municipalities, some were parts of towns, others were independent towns or villages, and still others were less dense Neighbourhood population change, which is the most important independent variable in our model, was measured by comparing the neighbourhood population sizes of 1999 and 2006. This time span was used because neighbourhood population numbers can fluctuate from year to year, and it might take time for a change in these numbers to have an effect on migration behaviour. We constructed a variable with three categories based on the distribution of neighbourhood population change. A declining neighbourhood was assigned to the lowest quartile (-4.5%), while a growing neighbourhood was placed in the highest quartile (+5%). Neighbourhoods with stable populations were placed in the quartiles in between. Although household decline is an important aspect of population decline, it was not added to the model because the number of neighbourhoods that underwent household decline was very low during the period of observation. The independent variable occupational status-i.e., whether a person was (self-)employed, short-or long-term unemployed, a student, or a pensioner-was determined by looking at the predominant source of the We constructed multinomial logistic regression models to determine the effect of neighbourhood population decline on moving behaviour over different distances. Because individuals are subject to similar conditions within neighbourhoods, we accounted for intra-class correlation by using robust standard errors (Huber 1967 ). The first model we estimated included the full sample and investigated whether neighbourhood decline had an effect on moving behaviour, and at what distances such an effect could be observed. To allow us to determine whether an effect of neighbourhood decline existed within different categories of the population, the models were separately estimated for these categories. We were able to optimise these separate models by excluding non-relevant variables and variable categories (such as students over age 65), and including the corresponding neighbourhood prevalence of a specific age category. To assess the effect of neighbourhood population decline more thoroughly, the probabilities of moving were estimated for people with different profiles within the category models. Through the use of this approach, we were able to analyse what the effect of a preceding decline in the population of a neighbourhood was on the propensity to move, and how this effect translated into numbers of people moving. Table 2 .2 displays the results of the multinomial logistic regression analysis for the total sample. It shows that after controlling for other independent variables, there was an effect of a preceding decline in the population of a neighbourhood on moving behaviour. Compared to having a stable population, the effect of a preceding decline in population on moving behaviour was negative for moves occurring within the neighbourhood, and positive for moves out of the neighbourhood up to 10 km. No significant effect of neighbourhood population decline was found for moves over longer distances. This finding confirmed the first hypothesis, which stated that a preceding decline in the population of a neighbourhood increases the probability that people will move out of the neighbourhood.
Results
-52- Surprisingly, a similar effect on moving behaviour was found for living in a neighbourhood with a preceding increase in the population, but not for living in a neighbourhood with a stable population. A full interpretation of this effect is beyond the scope of this article. However, a possible explanation for this finding could be that the effects observed for growing neighbourhoods were caused by new housing construction. This would have brought in a larger group of newcomers with weaker ties to the neighbourhood who may have been more prone to move again. Moreover, as it seems unlikely that these newcomers would have exchanged their recently constructed residence for another recently constructed residence in the same neighbourhood, we can assume that most of the people in this group did not move within the same neighbourhood.
-53-
The remaining variables in the model showed effects which were largely in line with the findings of the existing migration literature. The results showed that men were less likely than women to have moved over any distance, and that young people were more likely to have moved than older people.
However, the likelihood of moving decreased with age up through ages 45-64. People aged 65 and older moved more frequently over short distances than people in the age category 45-64, but they were less likely to have moved over longer distances. People of foreign descent were more likely to have moved out of the neighbourhood than people of Dutch descent.
Members of families with children were less likely to have moved than individuals in any other household position. When families with children did move, they were more likely than single people to have moved over short distances. Highly educated people were more likely to have moved than less educated people, especially over longer distances. Unemployed people were more likely to have moved than (self-)employed people, except when moving within the neighbourhood. This corresponds with neoclassical migration theory, which predicts that unemployed people will move to places where they can find employment. Surprisingly, both shortterm and long-term unemployment were found to have had positive effects for moving over distances of up to 10 km. At the neighbourhood level, people from smaller neighbourhoods were less likely to have moved within the neighbourhood, and were more likely to have moved out of the neighbourhood than people from larger neighbourhoods. Finally, higher levels of unemployment at the regional level, showed a small downward effect of on moving within the neighbourhood, and an upward effect on moving up to 10 km.
Young adults
In the separately estimated model for young adults, the expected effect of level of education on moving over longer distances was found. Highly educated were more likely to have moved over any distance, but the size of the effect increased with distance. The pattern of the effect of population decline for the category of young adults was similar to the pattern found for the total sample. Young adults from population declining neighbourhoods -54-were less likely than young adults from stable neighbourhoods to have moved within the neighbourhood, and were more likely to have moved out of the neighbourhood within 10 km. No significant effect of a preceding decline in the population of a neighbourhood was found on moving over distances above 10 km. Effects of similar directions and sizes were also found for growing neighbourhoods. No relationship between level of education, neighbourhood population change, and moving behaviour could be established. Highly educated young adults were more likely to have moved than less educated young adults, but this pattern was not found to have been affected by neighbourhood population decline. Variable age omitted from the model ***p<0.01 **p<0.05 *p<0.1 Table 2 .4 shows that the estimated probabilities of moving out of the neighbourhood within 10 km for the different profiles were between 0.09 and 0.15, depending on occupational status and level of education. The -55-differences between the estimated probabilities for declining and stable and neighbourhoods were roughly between 0.01 and 0.02. These differences appear to be small. However, since these are annual estimated probabilities of moving, over time they might have led to large absolute differences between the populations of two neighbourhoods with the same initial number of young adults. The observed differences in moving behaviour for the two groups of older people could be explained by general motivations for moving among the different age categories. People aged 65-74 may have been moving at higher rates because they anticipated becoming older and less vital. When people aged 75 and older move, it is often because their health has deteriorated and they are no longer able to age in place. It appears that the moves of an anticipatory nature among people aged 65-74 were affected by a preceding decline in the population of a neighbourhood, while the health-related moves among people aged 75 and over were not. Thus, it seems that when people still had a choice to move or stay, they were more likely to leave neighbourhoods with a preceding decline in the population, and were more likely to stay in stable neighbourhoods. Once this age category of -57-anticipation had been passed, people tended to age in place as long as possible in both declining and stable neighbourhoods. The difference between the moving behaviour patterns of people aged 65-74 from declining and stable neighbourhoods could result in higher shares of elderly people living in neighbourhoods with a stable population. This is uncertain because those people who move into the neighbourhoods are not considered in this research. Moreover, the estimated moving probabilities in Table 2 .6 show that such a process takes very long to have a noticeable absolute impact on neighbourhood elderly populations, because the estimated probabilities of moving among older people are low. 
Families with children
The constants found for the different distances in the separately estimated model for adult members of families with children, as shown in Table 2 .7, confirmed that families with children did not move very often, and that when they did so they were more likely to have moved over short than over long distances. Furthermore, the results of this model indicated that younger families with children were more likely to have moved than older families with children, which is in line with our assumption that people tend to become settled as they grow older and do not move as often. Members of families with children who were long-term unemployed were also significantly more likely to have moved than individuals with a different occupational status. While this finding appears to contradict the assumption -58-that long-term unemployed people tend to get stuck in their neighbourhood, the results also showed that individuals in this group were significantly more likely to move within their neighbourhood. These effects were equally present at all of the moving distances. Educational level was found to have affected moving behaviour among members of families with children only over the longer distances. This finding is in line with migration theory, which argues that people move over longer distances in order to achieve upward social mobility, which is more common among highly educated people than among less educated people. The hypothesis that members of families with children from neighbourhoods with a preceding decline in the population are more likely to move than members of families with children from stable neighbourhoods was supported, because the model showed that there was a significant effect of a preceding decline in the population of a -59-neighbourhood for moves out of the neighbourhood of up to 10 km. Table   2 .8 demonstrates that younger families with children had higher estimated probabilities of moving, and that the differences in the numbers of people moving was therefore also larger for these categories than for other age categories. The estimated probabilities of moving increased when the neighbourhood population size decreased. 
The unemployed
The separately estimated models for unemployed people showed mixed results for the effect of a preceding decline in the population of a neighbourhood on moving behaviour. For short-term unemployed people, no significant effects of a preceding decline in the population of a neighbourhood were found, and the model is therefore not shown here. In the model for long-term unemployed people, which is found in Table 2 .9, there was a positive effect of neighbourhood population decline on moving within the neighbourhood. This is in line with the assumption that longterm unemployed people tend to look for less expensive housing, which they are more likely to find in declining neighbourhoods. This process would appear to confirm the claim that declining neighbourhoods could evolve into repositories for the unemployed. It should be noted however, that the higher probability of moving within the neighbourhood does not necessarily mean that long-term unemployed people in declining neighbourhoods were less likely to have left the neighbourhood than longterm unemployed people in stable neighbourhoods. As no significant -60-negative effects of neighbourhood population decline on moving out of the neighbourhood were found, it could be the case that long-term unemployed people in stable neighbourhoods simply moved less frequently within the neighbourhood. A possible explanation for this finding is that the housing in declining neighbourhoods may have been demolished or vacated for renovation, which could have resulted in a forced relocation within the neighbourhood. When the estimated probabilities of moving within the neighbourhood for long-term unemployed people are shown in table 2.10, we can also see that these estimated probabilities were especially high for younger people living in larger neighbourhoods. One explanation for this finding is that neighbourhoods with larger populations tend to be more urban in nature, and therefore have more social housing. Thus, the long-term unemployed people may have had more options for relocating within these larger neighbourhoods. In contrast, there was only a small probability that a long--61-term unemployed person had moved within a small neighbourhood. The absolute impact of population decline was therefore also much smaller. If long-term unemployed people were to become clustered in declining neighbourhoods, this would most likely have taken place in the larger declining neighbourhoods. 
Conclusion
This research shows that in rural North-Netherlands two separate processes of population change with different dynamics are taking place. On the one hand, we observed a process of urbanisation, in which people undertook long-distance moves in order to take advantage of employment and educational opportunities not available in rural areas. This type of moving behaviour is generally unaffected by neighbourhood circumstances, and therefore does not seem to contribute to population decline as a selfreinforcing process. On the other hand, the group of people who moved distances of up to 10 km did seem to be affected by neighbourhood circumstances. This means that members of some categories of the population are more likely to leave a declining than a stable neighbourhood in order to move over a short distance. Moves of this kind contribute to population decline becoming a self-reinforcing process at the local level. This local process thus has the potential to increase the heterogeneity of neighbourhood population structures in rural North-Netherlands.
The higher share of young adults and families with children who move to other neighbourhoods indicates that the dejuvenation of rural areas could occur at a faster rate in neighbourhoods with declining populations. At the -62-other extreme of the population distribution, we observed that although ageing and population decline in rural areas are often seen as parallel processes, older people seem to be less likely to age in place in declining than in stable neighbourhoods. Furthermore, declining neighbourhoods could become repositories for low-skilled unemployed people, especially in larger neighbourhoods where they can find suitable housing and services nearby.
The estimated moving propensities of the selected categories of the population showed that the differences in the absolute numbers of the people who moved were quite small. This demonstrates that additional outmigration as a result of a preceding decline in the population is a slowly evolving process which can be explained by the simple fact that the overwhelming majority of people do not move, regardless of the neighbourhood circumstances. Many people are strongly attached to their direct living environment, and are able to cope with changes in their neighbourhood. Others may be unable to move because they cannot sell their house. This group of involuntary stayers are confronted with the effects of population decline at the neighbourhood level, which could affect their quality of life. Nevertheless, over time small annual differences in the moving behaviour of different groups in the population could result in large differences in the prevalence of different categories within the neighbourhood population. The extent to which this becomes a problem depends on the categories of the population who remain.
A limitation of this research is the fact that we analysed the selfreinforcement of population decline only from the perspective of moving out of the neighbourhood. This does not take into account the fact that people are also moving into the neighbourhood. Thus, we were unable to determine with absolute certainty whether neighbourhood population decline was a self-reinforcing process. The categories of people who left neighbourhoods with declining populations could, for instance, have been replaced by similar people, which would even out the balance. This may -63-have been the case for young people, but it seems very unlikely for the older categories of the population.
For policymakers, this research shows that only local moving behaviour is significantly related to a preceding decline in the population of a neighbourhood. Possible efforts to retain people in declining neighbourhoods should therefore be aimed at the category of local movers.
However, in rural areas where the autonomous process of urbanisation will only further erode the potential population numbers, there will always be winning and losing neighbourhoods. If the losing neighbourhoods are made up of individuals who can cope with declines in local services and the loss of housing value, there is little need to worry about the future of these areas.
However, some residents of these neighbourhoods may have more difficulties than others in dealing with certain transformations in the direct living environment, which is illustrated by the finding that long-term unemployed people are more likely to stay in a declining than in a stable neighbourhood.
Finally, this research has shown that population decline in a neighbourhood may be self-reinforcing, and that distinguishing between the moving behaviour patterns of different categories of the population is important.
However, the exact mechanisms that drive these processes of selfreinforcement remain largely unknown. The need for additional research is exemplified by the effects found for neighbourhoods with a preceding population increase. These effects are similar to those of population decline in some instances, but are unlikely to be caused by the same processes.
Future research on population decline at the neighbourhood level should therefore seek to disentangle the reciprocal relationship between population decline and the circumstances of a neighbourhood, and to determine which intermediating forces are most important in this context.
